Homozygosity for dominant mutations increases severity of muscle channelopathies.
Muscle channelopathies caused by mutations in the SCN4A gene that encodes the muscle sodium channel are transmitted by autosomal-dominant inheritance. We report herein the first cases of homozygous patients for sodium channel mutations responsible for paramyotonia congenita (I1393T) or hypokalemic periodic paralysis (R1132Q). A parallel was drawn between this unprecedented situation and that of myotonia congenita by including patients homozygous or heterozygous for the CLCN1 I556N channel mutation, which is known for incomplete dominance and penetrance. Standardized electromyographic (EMG) protocols combining exercise and cold served as provocative tests to compare homozygotes with heterozygotes for each of the three mutations. Surface-recorded compound muscle action potentials (CMAPs) were used to monitor muscle electrical activity, and myotonic discharges were evaluated by needle EMG. In heterozygous patients, exercise tests disclosed abnormal patterns of CMAP changes, which matched those previously described for similar dominant sodium and chloride channel mutations. Homozygotes showed much more severe clinical features and CMAP changes. We hypothesized that the presence of 100% defective ion channels in the homozygotes could account for the most severe phenotype. This suggests that the severity of muscle channelopathies depends both on the degree of channel impairment caused by the mutation and on the number of mutant channels engaged in the pathophysiological process. Overall, this study has practical consequences for the diagnosis of muscle channelopathies and raises new questions about their pathophysiology.